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Arrangement CoMPRisiNG a Support Body and a Substrate Holder which is 



Driven in Rotation and Gas-Supported Thereon 



[0001] This application is a continuation of pending International 
Patent Application No. PCT/EP02/04406 filed April 22, 2002, which 
designates the United States and claims priority of pending German 
Application Nos. 101 26 274.4 filed May 29, 2001 and 101 35 151.8 filed July 
19,2001. 

Field Of The Invention 

[0002] The invention relates to an arrangement comprising a support 
body and a substrate holder which is gas-supported thereon and driven in 
rotation, the gas bearing and the rotary drive being formed by means of gas 
flowing into the separating gap between support body and substrate from 
nozzles. 

[0003] An arrangement of this type is already known from US patent 
4,860,687. In that document, the support body comprises a plate out of which 
a centering pin protrudes. Grooves into which nozzles through which a gas 
enters the arcuate grooves open out are disposed helically around the 
centering pin. A plate which is in the form of a circular disk and is gas- 
supported by the gas streams emerging from the nozzles rests on the pin. 
The gas streams diverted into the arcuate grooves entrain the plate in the 
direction of flow, so that a viscous rotary drive is produced. 

[0004] The substrate holder and the plate resting thereon are heated 
from below, for example by means of high frequency. 

[0005] The invention is based on the object of providing a device by 
means of which a rapid heat treatment of a substrate resting on a substrate 
holder can be carried out. 
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[0006] This object is firstly and substantially achieved by the subject 
matter of Claim 1 , in which the support body and the substrate holder are 
formed as rings. The subject matter given in the further claims relates both to 
advantageous refinements of the subject matter of Claim 1 and also, at the 
same time, to stand-alone proposed technical solutions which are 
independent of the subject matter of Claim 1 and of the object outlined above. 
It is provided therein that the rings rest on top of one another in self-centering 
fashion. For this purpose, one ring may have a ring bead which engages into 
a ring recess in the other ring. The ring bead may be formed as a wedge 
which engages in a corresponding mating wedge surface of the other ring. 
Now, only the edge of the substrate rests on the edge of the rotationally 
driven ring/There is no need for any further centering or bearing means. In 
particular, the location at which the imaginary axis of rotation is located can be 
selected as desired. This means that the substrate resting on the rotating ring 
can be heated from below through the ring, for example by means of infrared 
radiation. At the same time, the substrate can be irradiated from above, so 
that the homogeneity with which the heat is applied is improved. As in the 
prior art, the nozzles open out into grooves, in particular arcuate grooves, in a 
manner which is known per se. Unlike in the prior art, however, the arcuate 
grooves are also configured in such a way that opposite flows can be formed. 
As a result, the rotationally driven ring can be rotated in different directions of 
rotation. However, it may also be decelerated by oppositely directed flow. The 
deceleration in this case takes place exclusively by means of the gas cushion, 
which has a thermally insulating action between the two rings. This leads to a 
thermally insulated stationary position of the rotationally driveable ring. The 
deceleration to the stationary position, like the rotational drive, takes place 
without particles, i.e. without solid-state friction. The rings may consist of 
quartz or of ceramic. In particular the lower ring consists of this material. The 
arrangement according to the invention is in particular part of a device for the 
heat treatment of semiconductor wafers during the process of producing 
semiconductor components. The arrangement serves in particular to support 
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a substrate which is in the form of a circular disk in such a manner that its 
edge is supported from below, and in this context the bearing should as far as 
possible be thermally insulated from the remainder of the device. According to 
the invention, these objectives can be fulfilled in this way. Moreover, the 
rotation ensures that the heat treatment takes place homogeneously and in a 
rotationally symmetrical fashion. This ensures a high level of homogeneity 
even with high scaling. In one refinement of the invention, it is possible for the 
edge of the substrate to rest only on needle-like tips of the rotationally driven 
ring. This minimizes the dissipation of heat or the supply of heat from or to the 
substrate by way of heat conduction through surface contact. This too 
promotes the homogeneity of the heat treatment. 

Brief Description of the Drawings 

[0007] An exemplary embodiment of the invention is explained below 
with reference to appended drawings, in which: 

[0008] Fig. 1 shows the arrangement in plan view, 

[0009] Fig. 2 shows a section on line ll-ll in Fig. 1, 

[00010] Fig. 3 shows an enlarged excerpt of the static ring in the 
region III indicated in Fig. 1, 

[00011] Fig. 4 shows an illustration corresponding to Fig. 2 of a 
second embodiment, 

[00012] Fig. 5 shows an illustration corresponding to Fig. 2 of a 
third embodiment, 

[00013] Fig. 6 shows a plan view of the rotationally driven ring, 
without a substrate resting on it, of a further exemplary embodiment, and 
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[00014] Fig. 7 shows a section on line VII-VII in Fig. 6. 



Detailed Description of the Drawings 

[00015] The an'angement which is diagrammatically depicted in the 
figures is part of a device for the heat treatment of semiconductor wafers. This 
treatment can take place under an inert gas atmosphere. For this purpose, the 
wafer 3, which is to be referred to as the substrate, is heated from above by 
means of lamps. The infrared light 6 emanating from the lamps heats the top 
side of the substrate. The substrate is also heated from below by means of 
lamps. The infrared light 5 emanating from these lamps heats the substrate 3 
from below. 

[00016] The arrangement has a stationary ring 1, which can be made 
from quartz or from ceramic. A rotationally driven ring 2 rests on the stationary 
ring 1 . The two rings are of approximately the same size. 

[00017] The edge of the substrate 3 rests on the rotationally driven 
ring 2. Accordingly, the substrate 3 rests on the substrate holder 2 in such a 
manner as to form a hollow. 

[00018] The parting plane which is located between the stationary ring 
1 and the rotating ring 2 forms a ring bead. This ring bead is preferably 
associated with the stationary ring 1. The ring bead projects into a 
correspondingly negative ring recess in the rotating ring 2, so that positively 
locking centering of the two rings on top of one another is ensured. 

[00019] In the exemplary embodiment illustrated in Fig. 4, the ring 
bead is in the shape of a roof. The corresponding groove is in the shape of a 
notch. 
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[00020] In the exemplary embodiment illustrated in Fig. 5, the bead, as 
also in the exemplary embodiment illustrated in Fig. 2. is curved in cross 
section. On account of the thermal expansion of the rotating ring 2, the groove 
in the ring 2 associated with the bead is arranged offset radially inward. 

[00021] Gas feed lines 8 which open out into nozzles 11 and 12 are 
located in the stationary ring 1. The nozzles 1 1 and 12 open out in the region 
of the parting plane between the two rings 1, 2. On account of the gas 
emerging from the nozzles 11, 12, a gap 7 is formed between the two rings 1, 
2. This gap 7 forms a gas bearing for the rotating ring 1 . 

[00022] As can be seen in particular from Fig. 3, the nozzles 11, 12 
open out into arcuate grooves 9, 10. These arcuate grooves 9, 10 impart a 
preferred direction of flow in the direction of the groove profile to the gas 
emerging from the nozzles 11, 12. The two directions of flow in the grooves 
10 and 11 illustrated in Fig. 3 are directed oppositely to one another. On 
account of a viscous coupling of the gas stream which flows through the 
grooves 10, 11, the rotating ring 2 is entrained in rotation. 

[00023] In each case a multiplicity of arcuate grooves 9, 10 are 
provided, with the grooves 9, 10 alternating with a uniform distribution in the 
ring circumscribing direction. If a gas stream flows only through the grooves 9, 
the rotating ring is pulled along in the clockwise direction. On the other hand, 
if a gas stream flows only through the arcuate grooves 10. the rotating ring 2 
is entrained in the counterclockwise direction. Changing the direction of flow 
makes it possible to decelerate a ring 1 which has been set in rotation. If a 
gas stream is introduced into the respective grooves 9, 10 through both 
nozzles 11, 12, the two torques cancel one another out, so that the gas 
bearing can also be operated without rotation. 
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[00024] The rotational drive and the deceleration of the ring 2 take 
place in thermally insulated fashion with respect to the ring 1. In the 
decelerated position, balancing of the two gas streams makes it possible to 
achieve a thermally insulated stationary position. 

[00025] The material used for the rotationally driven ring 2 is 
preferably a material which has a low heat absorption. The material used in 
particular has a low infrared absorption. 

[00026] In the variant illustrated in Figures 6 and 7, the substrate 3 
rests only on three needle-like projections 13 which are associated with the 
rotationally driven ring 2. This minimizes the surface contact between 
substrate 3 and rotationally driven ring 2, leading to a further improvement in 
the thermally insulated bearing of the substrate 3. 

[00027] All features disclosed are (inherently) pertinent to the 
invention. The disclosure content of the associated/appended priority 
documents (copy of the prior application) is hereby incorporated in its entirety 
in the disclosure of the application, partly with a view to incorporating features 
of these documents in claims of the present application. 
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